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BACKGROUND  OF  THE  INVENTION 

F i e l d   of  the   I n v e n t i o n :  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  c o r r o s i o n   p r o t e c t i v e  

p a i n t s   which  c o m p r i s e   an  o r g a n i c   r e s i n   for   p a i n t s   as  a  

main  i n g r e d i e n t   and  m o u n t a i n   l e a t h e r ,   and  may  f u r t h e r  

c o m p r i s e   a  c o r r o s i o n   i n h i b i t o r   c h i e f l y   c o m p r i s i n g   a  

h y d r o x i d e .  

D e s c r i p t i o n   of  the   P r i o r   A r t :  

The  o b j e c t   of  c o a t i n g   is  in  g e n e r a l   the  i m p a r t a t i o n  

o f   a  b e a u t i f u l   a p p e a r a n c e   and  the  c o r r o s i o n   p r o t e c t i o n .  

However ,   in  the  r e c e n t   y e a r s ,   the  use  a t o m o s p h e r e   of  c o a t e d  

a r t i c l e s   has  been  not   only   more  and  more  v a r i e g a t e d   b u t  

a l s o   i n c r e a s i n g l y   s u b j e c t e d   to  s e v e r e   c o n d i t i o n s .   F o r  

e x a m p l e ,   a u t o m o b i l e s   r u n n i n g   on  r o a d s   s p r e a d   w i th   a n  

a n t i f r e e z i n g   a g e n t ,   such  as  c a l c i u m   c h l o r i d e ,   rock   s a l t ,  

e t c . ,   a re   a lways   in  c o n t a c t   wi th   the  a f o r e s a i d   a n t i f r e e z i n g  

a g e n t .   F u r t h e r ,   c o a t e d   a r t i c l e s   such  as  a luminum  s a s h e s ,  

b a l c o n i e s   of  b u i l d i n g s   in  c o a s t   a r e a s   are   exposed   to  w i n d  

and  r a i n   c o n t a i n i n g   s e a w a t e r .  



Under  such  c i r c u m s t a n c e s ,   in  some  c a s e s ,   t h e  

a n t i f r e e z i n g   a g e n t   r e a c h e s   a  c o n s t i t u t i n g   member  t h r o u g h  

the   c o a t e d   f i l m ,   whereby   the  c o n s t i t u t i n g   member  g e n e r a t e s  

r u s t   b e n e a t h   the   c o a t e d   f i l m   and  b l i s t e r s   of  the  c o a t e d  

f i l m   o c c u r s ,   and  f u r t h e r   the  c o a t e d   f i l m   r u p t u r e s   to  o o z e  

ou t   an  a q u e o u s   s u s p e n s i o n   of  red   r u s t .   F u r t h e r ,   when  t h e  

c o a t e d   f i l m   is   damaged ,   fo r   e x a m p l e ,   c r a c k e d   or  so,   b y  

c o n t a c t   w i t h   o t h e r   o b j e c t s ,   r u s t   b e g i n s   to  g e n e r a t e   in  a  

t h r e a d   form  from  the   c r a c k ,   i . e . ,   the   s o - c a l l e d   f i l i f o r m  

c o r r o s i o n   o c c u r s .   As  a  r e s u l t ,   no t   only   the   a p p e a r a n c e  

of  t he   c o a t e d  a r t i c l e   i s   d e t e r i o r a t e d   bu t   a l s o   the  l i f e  

of  t he   c o a t e d   a r t i c l e   c o u l d   be  s h o r t e n e d .  

In  o r d e r   to  p r e v e n t   such  c o r r o s i o n ,   i t   has  b e e n  

a t t e m p t e d   to  t h i c k e n   the   c o a t e d  f i l m   by  r e p e a t e d l y   c o a t i n g  

a  p a i n t ,   e t c .   However ,   i t   c a u s e s   such  p r o b l e m s   t h a t   t h e  

number  of  c o a t i n g   s t e p s   was  i n c r e a s e d ,   t h a t   the   amount   o f  

a  p a i n t   to  be  employed   was  i n c r e a s e d ,   and  s o o n .  

SUMMARY  OF  THE  INVENTION 

The  i n v e n t o r s   of  the   p r e s e n t   i n v e n t i o n   have  b e e n  

i n t e n s i v e l y   s t u d y i n g   f o r   the   p u r p o s e   of  d e v e l o p i n g   a  

p a i n t   which  p r e v e n t s   the  a f o r e s a i d   b l i s t e r s   and  f i l i f o r m  

c o r r o s i o n   and,   as  a  r e s u l t ,   have  a c c o m p l i s h e d   the  p r e s e n t  

i n v e n t i o n .  

An  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p r o v i d e  

a  p r o t e c t i v e   p a i n t   which  does  not   a l l o w   ions   in  s a l i n e  



to  pass   t h r o u g h   the  c o a t e d   f i lm   even  when  exposed   to  s a l i n e  

fo r   a  p r o l o n g e d   t ime ,   t h e r e b y   p r e v e n t i n g   the  g e n e r a t i o n  

of  c o r r o s i o n   such  as  b l i s t e r s ,   e t c .  

A n o t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p r o v i d e  

a  p r o t e c t i v e   p a i n t   which  has  e f f e c t s   to  p r e v e n t   b l i s t e r s  

of  a  c o a t e d   f i l m   r e s u l t i n g   from  the  c o r r o s i o n   of  a  b a s e  

m a t e r i a l   and  a l s o   to  p r e v e n t   f i l i f o r m   c o r r o s i o n   f r o m  

g e n e r a t i n g   from  i n c i s e d   p o r t i o n s   of  the   c o a t e d   f i l m .  

A  c o r r o s i o n   p r o t e c t i v e   p a i n t   of  the   p r e s e n t   i n v e n t i o n  

c o m p r i s e s  a   r e s i n   fo r   p a i n t s   as  a  main  i n g r e d i e n t   a n d  

0.5  to  50  p a r t s   by  w e i g h t   of  m o u n t a i n   l e a t h e r   per   100  p a r t s  

by  w e i g h t   of  the   r e s i n .   The  p a i n t   of  the   i n v e n t i o n   may 

a l s o   i n c l u d e   a  c o r r o s i o n   i n h i b i t o r .  

DETAILED  DESCRIPTION 

The  p a i n t   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n  

c o m p r i s e s   an  o r g a n i c   p a i n t   composed  of  a  r e s i n   fo r   p a i n t s  

as  a  main  i n g r e d i e n t   and  m o u n t a i n   l e a t h e r ,   and  may  c o n t a i n  

a  s o l v e n t   fo r   m a i n t a i n i n g   a  l i q u i d   form  r e q u i r e d   fo r   f o r m i n g  

a  c o a t e d   f i l m .  

The  r e s i n   fo r   p a i n t s   may  be  a n y  o f   t h o s e  

c o n v e n t i o n a l l y   used  in  c o a t i n g ,   as  f a r   as  i t   is  e a s i l y  

formed  i n t o   a  f i l m   form  and  m o r e o v e r   can  be  s a t i s f a c t o r i l y  

mixed  wi th   m o u n t a i n   l e a t h e r   and  be  a p p r o p r i a t e l y   d i s p e r s e d .  

S p e c i f i c   examples   of  the  r e s i n   i n c l u d e   t h e r m o s e t t i n g   r e s i n s  

such  as  a rn inoa lkyd   r e s i n s ,   a c r y l i c   r e s i n s ,   u r e t h a n e   r e s i n s ,  



epoxy  r e s i n s ,   u r e a   r e s i n s ,   p h e n o l i c   r e s i n s ,   e t c . ,   t h e r m o -  

p l a s t i c   r e s i n s   such  as  ny lon   r e s i n s ,   v i n y l   c h l o r i d e   r e s i n s ,  

e t c . ,   l a t e x   type   r e s i n s   such  as  s t y r e n e - b u t a d i e n e   r e s i n s ,  

n i t r i l e - b u t a d i e n e   r e s i n s ,   e t c . ,   and  a l s o   n i t r o c e l l u l o s e .  

The  a f o r e s a i d   m o u n t a i n   l e a t h e r   is  a  powder  of  a  

f i b r o u s   c l a y   m i n e r a l   ( i . e .   c l a y   m i n e r a l   h a v i n g   an  i n v e r t e d  

r i b b o n  s t r u c t u r e )   c h i e f l y   c o m p r i s i n g   h y d r o u s   m a g n e s i u m  

s i l i c a t e   or  h y d r o u s   magnes ium  a luminum  s i l i c a t e   h a v i n g  

h y d r o x y l   g r o u p s   on  the   s u r f a c e   t h e r e o f .   S p e c i f i c   m i n e r a l s  

i n c l u d e   s e p i o l i t e   and  a t t a p u l g i t e .   The  p a r t i c l e   d i a m e t e r  

of  t he   powder   is   p r e f e r a b l y   in  the   r a n g e   of  from  0.1  to  100 

pm. 

The  c o r r o s i o n   p r o t e c t i v e   p a i n t   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   i s   a  m i x t u r e   of  the   a f o r e s a i d   r e s i n   f o r  

p a i n t s   and  the   m o u n t a i n   l e a t h e r .   The  amount   of  the   m o u n t a i n  

l e a t h e r   mixed  is   0 . 5  -   50  p a r t s   by  w e i g h t   pe r   100  p a r t s   b y  

w e i g h t   of  the   r e s i n   f o r   p a i n t s ,   and  a  c o r r o s i o n   p r e v e n t i n g .  

e f f e c t   in  m a n i f e s t e d   in  t h i s   r a n g e .   In  o r d e r   to  o b t a i n  

a  b e t t e r   c o r r o s i o n   p r o t e c t i n g   e f f e c t ,   t he   r a n g e   of  1 0  -   50 

p a r t s   by  w e i g h t   i s   p r e f e r a b l e .   Where  the   amount  of  t h e  

m o u n t a i n   l e a t h e r   i s   l e s s   t han   0.5  p a r t   by  w e i g h t ,   the   e f f e c t  

to  p r e v e n t   c o r r o s i o n   is   no t   s u f f i c i e n t .   With  more  t h a n  

50  p a r t s   by  w e i g h t ,   the   a p p e a r a n c e   of  the   c o a t e d   f i l m  

d e t e r i o r a t e s   and  a t   the   same  t ime  the  f l e x i b i l i t y   of  t h e  

c o a t e d   f i l m   is  l o w e r e d   and  a l t h o u g h   the  h a r d n e s s   t h e r e o f   i s  

i n c r e a s e d ,   the   b r i t t l e n e s s   is  a c c o r d i n g l y   i n c r e a s e d   a n d  

thus   i t   is  not   p r e f e r r e d .  



The  c o r r o s i o n   p r o t e c t i v e   p a i n t   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   may  be  such  t h a t   the  powder  of  t h e  

m o u n t a i n   l e a t h e r   is  a p p r o p r i a t e l y   d i s p e r s e d   and  s o l i d i f i e d  

in  the  a f o r e s a i d   r e s i n   for   p a i n t s ,   or  t h a t   r e n d e r e d   e a s y  

to  be  c o a t e d   by  i m p a r t i n g   an  a p p r o p r i a t e   v i s c o s i t y   by  a d d i n g  

a  s o l v e n t .   F u r t h e r ,   the   p a i n t   may  c o n t a i n   a p p r o p r i a t e  

amounts   of  a  p a i n t   fo r   c o l o r i n g ,   a  r e s i n   p r e s e r v a t i v e ,  

a  d e f o a m i n g   a g e n t ,   e t c .  

The  c o r r o s i o n   p r o t e c t i v e   p a i n t   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   formed  as  a  c o a t e d   f i l m   on  the  s u r f a c e  

of  a  c o a t e d   a r t i c l e   m a n i f e s t s   an  e f f e c t   to  p r e v e n t   t h e  

c o r r o s i o n   of  the   base   m a t e r i a l ,   which  o t h e r w i s e   c a u s e s  

p e e l - o f f   of  the   c o a t e d   f i l m ,   such  as  b l i s t e r s ,   e t c .  

A l t h o u g h   t h i s   phenomenon  has  no t   y e t   been  c l a r i f i e d ,  

i t   may  be  c o n c l u d e d   as  f o l l o w s :   When  c o r r o s i v e   ions   s u c h  

as  Na ,   e t c .   p e n e t r a t e   from  the  s u r f a c e   of  the  c o a t e d   f i l m  

i n t o   the  i n s i d e   t h e r e o f ,   the   m o u n t a i n   l e a t h e r   p r e s e n t   i n  

the  c o a t e d   f i l m   t a k e s   the  Na+  in  and  p r e v e n t s   the  Na+  f r o m  

r e a c h i n g   the   ba se   m e t a l .  

F u r t h e r ,   where   the  c o a t e d   f i l m   has  an  i n c i s i o n ,  

s a i d   i n c i s e d   p o r t i o n   ( i . e .   an  exposed   p o r t i o n   of  the  b a s e  

m e t a l )   becomes  an  anode  of  a  c o r r o s i o n   e l e c t r o d e   and  t h e  

p a r t   u n d e r l y i n g   the  c o a t e d   f i l m   s u r r o u n d i n g   the  i n c i s e d  

p o r t i o n   becomes  a  c a t h o d e .   In  t h i s   c a s e ,   where  Na+  i s  

p r e s e n t   in  the  c a t h o d e ,   OH-  g e n e r a t e d   in  the  c a t h o d e   i s  

s u c c e s s i v e l y   n e u t r a l i z e d   by  the  Na+,  whereby   the  c o r r o s i o n  

of  the  base   m e t a l   p r o c e e d s .   I t   is  b e l i e v e d   t h a t   by  t h e  



p r e s e n c e   of  t he   m o u n t a i n   l e a t h e r   t h e r e i n ,   the  Na+  is  t a k e n  

in  by  s a i d   m o u n t a i n   l e a t h e r   and  thus   the  c o r r o s i o n   i s  

p r e v e n t e d .  

The  method  of  p r e p a r i n g   the  c o r r o s i o n   p r o t e c t i v e  

p a i n t   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   is  as  f o l l o w s :  

F i r s t ,   an  o r g a n i c   p a i n t   commonly  used  is   p r e p a r e d .  

The  o r g a n i c   p a i n t   i s   p r e f e r a b l y   t h a t   c o n t a i n i n g ,   in  a d d i t i o n  

to  the   r e s i n   f o r   p a i n t s ,   a d d i t i v e s   such  as  a  p i g m e n t   e t c . ,  

and  f u r t h e r   a  s o l v e n t   fo r   i m p a r t i n g   a  v i s c o s i t y   s u i t a b l e  

f o r   c o a t i n g   o p e r a t i o n s .  

F u r t h e r ,   a  p r e d e t e r m i n e d   amount   of  m o u n t a i n   l e a t h e r  

made  i n t o   a  powder   form  by  a  b a l l   m i l l   or  the   l i k e   i s  

p r e p a r e d ,   and  mixed  w i t h   the   a f o r e s a i d   o r g a n i c   p a i n t .   A t  

t h a t   t i m e ,   s i n c e   the   c o r r o s i o n   p r o t e c t i n g   e f f e c t   of  t h e  

c o a t e d   f i l m   d e p e n d s   on  the   d i s p e r s i o n   c o n d i t i o n   of  t h e  

m o u n t a i n   l e a t h e r ,   i t   is   i m p o r t a n t   to  make  the  d i s p e r s i o n  

u n i f o r m .  

In  o r d e r   to  make  the   d i s p e r s i o n   of  the   m o u n t a i n  

l e a t h e r   more  u n i f o r m ,   i t   is   p r e f e r r e d   to  f u r t h e r   add  5 - 1 0  

t i m e s   the   w e i g h t   of  the   m o u n t a i n   l e a t h e r   of  a  s o l v e n t .  

The  p a i n t   o b t a i n e d   as  above  is   a p p l i e d   to  a  d e s i r e d  

b a s e   m e t a l   by  such  method  as  b r u s h i n g , . s p r a y i n g   by  a  s p r a y  

gun,   e t c .   and  t h e r e a f t e r   d r i e d   to  form  a  c o a t e d   f i l m   on  

the   s u r f a c e   of  a  base   m e t a l .   The  o b t a i n e d   c o a t e d   f i l m   i s  

no t   e a s i l y   s u s c e p t i b l e   to  c o r r o s i o n   such  as  b l i s t e r s   e v e n  

when  e x p o s e d   to  s a l i n e   fo r   a  p r o l o n g e d   t ime  b e c a u s e   t h e  

c a t i o n s   in  s a l i n e   do  not   e a s i l y   r e a c h   the  base   m e t a l .  



The  c o r r o s i o n   p r o t e c t i v e   p a i n t   may  f u r t h e r   i n c l u d e  

a  c o r r o s i o n   i n h i b i t o r   for   p r e v e n t i n g   f i l i f o r m   c o r r o s i o n .  

The  c o r r o s i o n   i n h i b i t o r   may  i n c l u d e   h y d r o t a l c i t e s  

which   a re   complex  s a l t s   of  magnes ium  and  aluminum  and  m e t a l  

h y d r o x i d e s   h a v i n g   a c i d   n e u t r a l i z i n g   a b i l i t y .   The  

h y d r o t a l c i t e s   a re   t h o s e   of  the   c h e m i c a l  f o r m u l a e :  

Mg4Al2(OH)12CO3·3H2O,  Mg6Al2(OH)16CO3·5H2O  and  Mg6Al7(OH)16 

CO3·4H2O.  These  s u b s t a n c e s   have  an  e f f e c t   to  e f f i c i e n t l y .  

t a k e   in  c h l o r i n e   ions   (Cl-)   p r e s e n t   a t   the   top  of  t h e  

f i l i f o r m   c o r r o s i o n   g e n e r a t e d   on  the  c o a t e d   f i l m   and  s t a b l y  

f i x   them.  The  a f o r e s a i d   m e t a l   h y d r o x i d e s   i n c l u d e   c a l c i u m  

h y d r o x i d e ,   magnes ium  h y d r o x i d e ,   a luminum  h y d r o x i d e ,   z i n c  

h y d r o x i d e   e t c .   These   h y d r o x i d e s   have  an  a c i d   n e u t r a l i z i n g  

a b i l i t y   to  n e u t r a l i z e   an  a c i d   r e g i o n   c o n t a i n i n g   Cl-  a t   t h e  

top  of  the   f i l i f o r m   c o r r o s i o n   p a r t   t h e r e b y   p r e v e n t i n g   t h e  

p r o g r e s s   of  the   c o r r o s i o n .  

The  amounts   of  the   m o u n t a i n   l e a t h e r   and  the  c o r r o s i o n  

i n h i b i t o r   to  be  c o n t a i n e d   in  the  c o r r o s i o n   p r o t e c t i v e  

p a i n t   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   a re   in  the  r a n g e  

of  0.5  to  50  p a r t s   by  w e i g h t   and  0.05  to  20  p a r t s   by  w e i g h t ,  

r e s p e c t i v e l y ,   per   100  p a r t s   by  w e i g h t   of  the  r e s i n   f o r  

p a i n t s ,   and  i t   is  p r e f e r r e d   t h a t   the  t o t a l   of  bo th   be  n o t  

g r e a t e r   than   60  p a r t s   by  w e i g h t .  

The  g r e a t e r   the  amount  of  the  m o u n t a i n   l e a t h e r  

c o n t a i n e d ,   the  g r e a t e r   the  c o r r o s i o n   p r o t e c t i n g   e f f e c t .  

However,   i f   i t   e x c e e d s   50  p a r t s   by  w e i g h t ,   the  f l e x i b i l i t y  

of  the  c o a t e d   f i l m   thus   o b t a i n e d   is  l owered   and  i t   t e n d s  



to  b r i t t l e .  

The  e f f e c t   to  p r e v e n t   the  f i l i f o r m   c o r r o s i o n   i s  

i n c r e a s e d   wi th   the   i n c r e a s e   in  the  amount   of  the  c o r r o s i o n  

i n h i b i t o r   c o n t a i n e d .   However ,   the  amount  e x c e e d i n g   20  p a r t s  

by  w e i g h t   g i v e s   a d v e r s e   i n f l u e n c e s   to  the  a p p e a r a n c e ,  

f o r   e x a m p l e ,   low  s t a b i l i t y   of  the   p a i n t   and  poor  b r i g h t n e s s  

of  the   r e s u l t i n g   c o a t e d   f i l m .  

In  p r e p a r i n g   the   a f o r e s a i d   c o r r o s i o n   p r o t e c t i v e  

p a i n t ,   m o u n t a i n   l e a t h e r   i s   added  to  an  o r g a n i c   p a i n t   m a i n l y  

c o m p r i s i n g   a  r e s i n   fo r   p a i n t s ,   and  f u r t h e r   a  pdwder  of  t h e  

a f o r e s a i d   h y d r o t a l c i t e   or  m e t a l   h y d r o x i d e   is  added ,   m i x e d  

and  k n e a d e d .   At  t h a t   t i m e ,   in  o r d e r   o t   a d j u s t   the  v i s c o s i t y  

of  t he   p a i n t ,   i t   i s   p r e f e r r e d   to  add  an  a p p r o p r i a t e   a m o u n t  

of  a  s o l v e n t   d e p e n d i n g   on  the   k ind   and  form  of  the  r e s i n  

f o r   p a i n t s .  

By  t h e  a f o r e s a i d   k n e a d i n g ,   the   m o u n t a i n   l e a t h e r  

and  the   c o r r o s i o n  i n h i b i t o r   a re   u n i f o r m l y   d i s p e r s e d .  

S i n c e   the   d i s p e r s i o n   c o n d i t i o n   of  the   m o u n t a i n   l e a t h e r  

and  the  c o r r o s i o n   i n h i b i t o r   p r e d o m i n a t e s   the   c o r r o s i o n  

p r o t e c t i n g   e f f e c t   of  the   o b t a i n e d   c o a t e d   f i l m ,   ca re   m u s t  

be  t a k e n   to  p r e v e n t   poor   d i s p e r s i o n .   For  d i s p e r s i n g   t h e  

m o u n t a i n   l e a t h e r ,   i t   is  p r e f e r r e d   to  add  5  -  1 0   t imes   t h e  

w e i g h t   of  the   m o u n t a i n   l e a t h e r   of  a  s o l v e n t   and  d i s p e r s e  

i t   u s i n g   an  e m u l s i f i e r .   The  c o r r o s i o n   i n h i b i t o r   is  v e r y  

c o m p a t i b l e   w i t h   the  o r g a n i c   p a i n t   and  is  r e l a t i v e l y   e a s i l y  

d i s p e r s e d .  

The  c o r r o s i o n   p r o t e c t i v e   p a i n t   p r e p a r e d   as  m e n t i o n e d  



above  is  c o a t e d   on  a  base  m e t a l   composed  of  an  i r o n   p l a t e ,  

e t c .   and  d r i e d   to  o b t a i n   a  c o a t e d   f i l m .  

The  c o a t e d   f i l m   has  a d v a n t a g e s   in  t h a t   b l i s t e r s  

a re   not   g e n e r a t e d   and  the  g e n e r a t i o n   of  f i l i f o r m   c o r r o s i o n  

from  a  damaged  p a r t   is  e x t r e m e l y   l o w .  

Having  g e n e r a l l y   d e s c r i b e d   t h i s   i n v e n t i o n ,   a  f u r t h e r  

u n d e r s t a n d i n g   can  be  o b t a i n e d   by  r e f e r e n c e   to  c e r t a i n  

s p e c i f i c   e x a m p l e s   which  a re   p r o v i d e d   h e r e i n   for   p u r p o s e s  

of  i l l u s t r a t i o n   on ly   and  a re   not   i n t e n d e d   to  be  l i m i t i n g  

u n l e s s   o t h e r w i s e   s p e c i f i e d .  

E x a m p l e  

There   were  p r e p a r e d   a  c o m m e r c i a l l y   a v a i l a b l e  

t h e r m o s e t t i n g   a c r y l i c   r e s i n   and  a  d i s p e r s i o n   made  b y  

u n i f o r m l y   d i s p e r s i n g ,   by  use  of  an  e m u l s i f i e r ,   a  3 0 0 - m e s h  

pass   m o u n t a i n   l e a t h e r   powder  in  a  t h i n n e r   for   p a i n t s   ( i n  

an  amount   5  -   10  t i m e s   the  w e i g h t   of  m o u n t a i n   l e a t h e r )  

m a i n l y   c o m p o s e d  o f   x y l e n e .   Then,  bo th   were  mixed  a n d  

k n e a d e d   so  t h a t   the  m o u n t a i n   l e a t h e r   was  c o n t a i n e d   i n  

amounts   of  1  p a r t   by  w e i g h t ,  5   p a r t s   by  w e i g h t ,   10  p a r t s  

by  w e i g h t ,   30  p a r t s   by  w e i g h t   and  50   p a r t s   by  w e i g h t ,  

r e s p e c t i v e l y ,   per   100  p a r t s   by  w e i g h t   of  the  a c r y l i c   p a i n t  

r e s i n   to  p r e p a r e   f i v e   k i n d s   of  c o r r o s i o n   p r o t e c t i v e   p a i n t s  

a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n .  

F u r t h e r ,   the   a f o r e s a i d   r e s p e c t i v e   p a i n t s   w e r e  

d i l u t e d   w i t h   a  t h i n n e r ,   and,  a f t e r   a d j u s t i n g   each  v i s c o s i t y  

to  s u i t   for   c o a t i n g   by  a  s p r a y   gun,  the  r e s p e c t i v e   p a i n t s  

were  c o a t e d   on  SPCC  ( J a p a n e s e   I n d u s t r i a l   S t a n d a r d )   s o f t  



s t e e l   p l a t e s   h a v i n g   a  s i z e   of  20  cm  x  20  cm  and  a  t h i c k n e s s  

of  0.8  mm  and  p r e v i o u s l y   t r e a t e d   w i th   z inc   p h o s p h a t e .  

A f t e r   c o a t i n g ,   t h e s e   s o f t   s t e e l   p l a t e s   were  he ld   a t   140°C 

fo r   30  m i n u t e s   to  e f f e c t   b a k i n g ,   t h e r e b y   to  o b t a i n   a  c o a t e d  

f i l m   h a v i n g   a  t h i c k n e s s   of  a b o u t   30  µm.  For  c o m p a r i s o n ,  

a  c o a t e d   f i l m   composed  of  the  a f o r e s a i d   a c r y l i c   p a i n t  

c o n t a i n i n g   no  m o u n t a i n   l e a t h e r   powder  was  formed  on  the  s o f t  

s t e e l   p l a t e   s u r f a c e .   These  s o f t   s t e e l   p l a t e s   were  c o n t a c t e d  

w i t h   5%  s a l i n e   a t   35°C  fo r   10  days  to  c o n d u c t   a  c o r r o s i o n  

r e s i s t a n c e   t e s t .  

While   the   c o a t e d   f i l m   w i t h   the  p a i n t   c o n t a i n i n g  

the   m o u n t a i n   l e a t h e r   did  no t   show  b l i s t e r s ,   the   c o m p a r a t i v e  

c o a t e d   f i l m   showed  s e v e r a l   b l a c k   b l i s t e r s   and  t r a n s p a r e n t  

b l i s t e r s .  

F u r t h e r ,   the   c o a t e d   f i l m   was  i n c i s e d   by  a  r a z o r   a n d  

s u b j e c t e d   to  a  t e s t   in  which  the  c o a t e d   f i l m   is  c o n t a c t e d  

w i t h   s a l i n e  s i m i l a r   to  the  above ,   and  t h e r e a f t e r   i t   was  

p e e l e d   o f f   u s i n g   an  a d h e s i v e   t a p e .   The  p e e l e d   w id th   f r o m  

the   i n c i s e d   s i t e   was  1  mm  or  l e s s   w i th   the   c o a t e d   f i l m  

c o n t a i n i n g   the   m o u n t a i n   l e a t h e r   w h e r e a s   i t   was  abou t   6  mm 

w i t h   the  c o m p a r a t i v e   c o a t e d   f i l m .  

From  the  above  r e s u l t s ,   i t   was  found  t h a t   t h e  

c o a t e d   f i l m   formed  w i th   the  p a i n t   c o m p r i s i n g  t h e   a c r y l i c   p a i n t  

r e s i n   as  a  main  i n g r e d i e n t   and  the  m o u n t a i n   l e a t h e r   h a s  

an  e f f e c t   to  p r e v e n t   the  g e n e r a t i o n   of  b l i s t e r s   a n d  

c o r r o s i o n .  



Example  2 

An  a m i n o - a l k y d   r e s i n   was  p r e p a r e d   as  a  r e s i n   f o r  

c o a t i n g   and  an  s o f t   s t e e l   p l a t e   sample  (JIS  SPCC)  f o r m e d  

wi th   a  c o a t e d   f i l m   as  in  Example  1  was  p r e p a r e d .   A l s o ,  

a  c o m p a r a t i v e   sample   c o n t a i n i n g   no  m o u n t a i n   l e a t h e r   was  

p r e p a r e d .   These  s a m p l e s   were  s u b j e c t e d   to  a  c o r r o s i o n  

r e s i s t a n c e   t e s t   s i m i l a r   to  t h a t   in  Example  1.  As  a  r e s u l t ,  

the   c o a t e d   f i l m   formed  w i t h   the  p a i n t   c o n t a i n i n g   t h e  

m o u n t a i n   l e a t h e r   did  not   show  b l i s t e r s .   On  the  o t h e r  

hand,   t h a t   c o n t a i n i n g   no  m o u n t a i n   l e a t h e r   showed  t h e  

g e n e r a t i o n   of  s e v e r a l   b l a c k   b l i s t e r s .  

Example  3 

C o r r o s i o n   p r o t e c t i v e   p a i n t s ,   in  which  the   amounts   o f  

m o u n t a i n   l e a t h e r   c o n t a i n e d   per   100  p a r t s   by  w e i g h t   of  t h e  

r e s i n   componen t   were  1  p a r t   by  w e i g h t ,  5   p a r t s   by  w e i g h t ,  

10  p a r t s   by  w e i g h t ,   30  p a r t s   by  w e i g h t   and  50  p a r t s   by  

w e i g h t ,   were  p r e p a r e d   in  a  manner   s i m i l a r   to  t h a t   in  E x a m p l e  

1  e x c e p t   t h a t   the   r e s i n   fo r   p a i n t s   and  s o l v e n t   used   i n  

Example  1  were  r e p l a c e d   by  an  a c r y l i c   r e s i n   p a i n t   c o n t a i n i n g  

a  c o l o r i n g   p i g m e n t .  

T h e r e a f t e r ,   c o a t e d   f i l m s   were  formed  by  c o a t i n g   o n  

s o f t   s t e e l   p l a t e s   in  a  manner  s i m i l a r   to  t h a t   in  Example  1 .  

F u r t h e r ,   when  a  c o r r o s i o n   r e s i s t a n c e   t e s t   s i m i l a r  

to  t h a t   in  Example  1  was  c o n d u c t e d ,   c o r r o s i o n   such  a s  

b l i s t e r s   was  not   o b s e r v e d   wi th   any  c o a t e d   f i l m .   A  f ew  

b l i s t e r s   were  found  wi th   t h a t   f o r m e d  w i t h   a  c o a t e d   f i l m  

c o n t a i n i n g   no  m o u n t a i n   l e a t h e r .  



Example  4 

A  powder  of  h y d r o t a l c i t e   was  u n i f o r m l y   d i s p e r s e d  

in  a  t h i n n e r   fo r   c o a t i n g   (in  an  amount  20  t imes   the  w e i g h t  

t h e r e o f )   c h i e f l y   c o m p r i s i n g   x y l e n e   u s i n g   u l t r a s o n i c   w a v e ,  

and  t h e r e a f t e r   v a r i o u s   amounts   of  a  m o u n t a i n   l e a t h e r  

powder   were  added  t h e r e t o   to  o b t a i n   two  d i s p e r s i o n s   h a v i n g  

d i f f e r e n t   r a t i o s   by  w e i g h t   of  the   h y d r o t a l c i t e   to  t h e  

m o u n t a i n   l e a t h e r .  

On  the   o t h e r   hand,   t h e s e   d i s p e r s i o n s   were  m i x e d  

w i t h   a  c o m m e r c i a l l y   a v a i l a b l e   a c r y l i c   p a i n t   r e s i n   to  p r e p a r e  

s i x   c o r r o s i o n   p r o t e c t i v e   p a i n t s   c o n t a i n i n g   the  a m o u n t s  

( p a r t s   by  w e i g h t )   of  the   h y d r o t a l c i t e   and  the  m o u n t a i n  

l e a t h e r   s e t   f o r t h   in  the  f o l l o w i n g   t a b l e   per   100  p a r t s   b y  

w e i g h t   of  the   r e s i n .  

F u r t h e r ,   a  t h i n n e r   was  added  to  t h e s e   p a i n t s   a n d ,  

a f t e r   a d j u s t i n g   each  v i s c o s i t y   to  s u i t   for   sp ray   c o a t i n g ,  

s p r a y e d   on  s o f t   s t e e l   p l a t e s   s i m i l a r   to  t hose   in  Example  1 



to  form  c o a t   f i l m s .   T h e r e a f t e r ,   a  c o r r o s i o n   r e s i s t a n c e  

t e s t   s i m i l a r   to  t h a t   in  Example  1  was  c o n d u c t e d ,   and  a s  

a  r e s u l t ,   no  b l i s t e r s   were  found  wi th   any  c o a t   f i l m .  

F u r t h e r m o r e ,   the  a f o r e s a i d   c o a t   f i l m s   were  i n c i s e d  

by  a  r a z o r ,   then   c o n t a c t e d   wi th   5%  s a l i n e ,   and  the   c o n d i t i o n  

of  the   g e n e r a t i o n   of  f i l i f o r m   c o r r o s i o n   was  o b s e r v e d   w h i l e  

c o m p a r i n g   w i t h   a  s e p a r a t e l y   p r e p a r e d   c o a t e d   f i l m   c o n t a i n i n g  

no  h y d r o t a l c i t e .   As  a  r e s u l t ,   when  the  f i l i f o r m   c o r r o s i o n  

r e a c h e d   a  l e n g t h   of  10  mm  on  a  f i l m   c o n t a i n i n g   no  h y d r o -  

t a l c i t e ,   the   maximum  l e n g t h   of  such  c o r r o s i o n   on  t h o s e  

c o n t a i n i n g   the   h y d r o t a l c i t e   was  only   abou t   3  mm.  I t   can  b e  

seen   from  t h e s e   r e s u l t s   t h a t   the  c o a t e d   f i l m s   c o n t a i n i n g  

bo th   h y d r o t a l c i t e   and  m o u n t a i n   l e a t h e r   have  an  e f f e c t   t o  

p r e v e n t   or  i n h i b i t   b l i s t e r s   and  f i l i f o r m   c o r r o s i o n .  

Example   5 

N i t r o c e l l u l o s e   as  a  r e s i n   fo r   c o a t i n g   and  a  

d i s p e r s i o n   o b t a i n e d   by  a d d i n g   a  h y d r o t a l c i t e   powder  a n d  

m o u n t a i n   l e a t h e r   to  a  l a c q u o r   t h i n n e r   (in  an  amount  5  t i m e s  

the  w e i g h t s   t h e r e o f )   were  mixed  in  a p p r o p r i a t e   a m o u n t s  

to  p r e p a r e   c o r r o s i o n   p r o t e c t i v e   p a i n t s   c o n t a i n i n g   t h e  

h y d r o t a l c i t e   and  m o u n t a i n   l e a t h e r   in  the  amounts   s e t   f o r t h  

in  the  t a b l e   in  Example  4.  These  p a i n t s   were  s p r a y e d   o n  

s o f t   s t e e l   p l a t e s   (JIS  SPCC)  s i m i l a r   to  t h o s e   in  Example  1 

and  d r i e d   to  form  c o a t e d   f i l m s ,   which  were  c o n t a c t e d   w i t h  

3%  s a l i n e   for   6  days .   As  a  r e s u l t ,   no  spec imen   s h o w e d  

b l i s t e r s .   F u r t h e r ,   fo r   c o m p a r i s o n ,   t h a t   composed  o f  

n i t r o c e l l u l o s e   and  15  p a r t s   by  w e i g h t   of  m o u n t a i n   l e a t h e r  



and  t h a t   composed  of  n i t r o c e l l u l o s e   a l o n e   were  p r e p a r e d  

and  the  a f o r e s a i d   t e s t   was  c o n d u c t e d .   As  a  r e s u l t ,  

a l t h o u g h   the  f o rmer   d id   not   show  b l i s t e r s ,   the  l a t t e r  

showed  b l i s t e r s .   F u r t h e r ,   a  t e s t   s i m i l a r   to  t h a t   in  E x a m p l e  

4  was  c o n d u c t e d   w i t h   the  c o a t e d   f i l m s   i m p a r t e d   wi th   i n c i s i o n  

by  a  r a z o r .   As  a  r e s u l t ,   when  the  l e n g t h   of  the   f i l i f o r m  

c o r r o s i o n   r e a c h e d   a b o u t   10  mm  w i t h   t h a t   c o n t a i n i n g   n e i t h e r  

h y d r o t a l c i t e   nor  m o u n t a i n   l e a t h e r ,   t h a t   c o n t a i n i n g   b o t h  

showed  a  maximum  l e n g t h   of  a b o u t   4  mm  and  t h a t   c o n t a i n i n g  

m o u n t a i n   l e a t h e r   a l o n e   showed  a b o u t   9  mm. 

Example   6 

A p p r o p r i a t e   amounts   of  h y d r o t a l c i t e   and  a  m o u n t a i n  

l e a t h e r   powder   were  mixed  t o g e t h e r .   Then,   p u r i f i e d  

w a t e r   in  an  amount   10  t imes   the  w e i g h t s   t h e r e o f   was  a d d e d  

t h e r e t o   to  p r e p a r e   d i s p e r s i o n s .   The  d i s p e r s i o n s   t h u s  

o b t a i n e d   were  t hen   mixed  w i t h   a  s t y r e n e - b u t a d i e n e   l a t e x ,  

r e s p e c t i v e l y ,   tQ  p r e p a r e   c o r r o s i o n   p r o t e c t i v e   p a i n t s  

c o n t a i n i n g   the   h y d r o t a l c i t e   and  the   m o u n t a i n   l e a t h e r   in  t h e  

amount s   s e t   f o r t h   in  the   t a b l e   in  Example  4  per   100  p a r t s  

by  w e i g h t   of  the  r e s i n   c o m p o n e n t .  

A l s o ,   a  c o r r o s i o n   p r o t e c t i v e   p a i n t   c o n t a i n i n g  

m o u n t a i n   l e a t h e r   a l o n e   in  the   amount  s e t   f o r t h   in  the  t a b l e  

was  p r e p a r e d .  

These   were  c o a t e d   on  s o f t   s t e e l   p l a t e s   s i m i l a r   t o  

t h o s e   shown  in  Example  1  and  baked  a t   120°C  for   30  m i n u t e s .  

This   o p e r a t i o n   was  r e p e a t e d   t w i c e ,   and  d r i e d   to  o b t a i n   a  

c o a t e d   f i l m   of  abou t   30  µm  in  t h i c k n e s s .   For  c o m p a r i s o n ,  



a  c o a t e d   f i lm   c o n t a i n i n g   n e i t h e r   h y d r o t a l c i t e   nor  m o u n t a i n  

l e a t h e r   was  f o r m e d .  

These  c o a t e d   f i l m s   were  c o n t a c t e d   wi th   5%  s a l i n e  

at   35°C  for   10  d a y s .   The  c o a t e d   f i l m   c o n t a i n i n g   bo th   a n d  

t h a t   c o n t a i n i n g   the   m o u n t a i n   l e a t h e r   a l o n e   showed  no  

b l i s t e r s ,   w h i l e   t h a t   to  which  n o t h i n g   was  added  i . e . ,   t h a t  

composed  of  the  r e s i n   a l o n e ,   showed  s e v e r a l   b l i s t e r s .  

F u r t h e r ,   t h o s e   were  i m p a r t e d   w i t h   i n c i s i o n   by  a  

r a z o r   and  t h e r e a f t e r   c o n t a c t e d   w i t h   s a l i n e .   When  the  l e n g t h  

of  the  f i l i f o r m   c o r r o s i o n   r e a c h e d   10  mm  w i th   the  c o a t e d   f i l m  

c o n t a i n i n g   the   m o u n t a i n   l e a t h e r   a l o n e ,   the   maximum  l e n g t h  

t h e r e o f   was  a b o u t   2  mm  w i t h   the   c o a t e d   f i l m   c o n t a i n i n g  

bo th   the  m o u n t a i n   l e a t h e r   and  the  h y d r o t a l c i t e .  

I t   can  be  seen   from  the   above  r e s u l t s   t h a t   t h e  

m o u n t a i n   l e a t h e r   and  the  h y d r o t a l c i t e   have  an  e f f e c t  t o  

i n h i b i t   c o r r o s i o n   even  on  the  l a t e x   p a i n t .  



1.  A  c o r r o s i o n   p r o t e c t i v e   p a i n t   c o m p r i s i n g   a  r e s i n  

fo r   p a i n t s   as  a  main  i n g r e d i e n t   and  0.5  to  50  p a r t s   b y  

w e i g h t   of  m o u n t a i n   l e a t h e r   per   100  p a r t s   by  w e i g h t   o f  

s a i d   r e s i n .  

2.  A  c o r r o s i o n   p r o t e c t i v e   p a i n t   a c c o r d i n g   to  c l a i m   1 ,  

w h e r e i n   s a i d   r e s i n   i s   s e l e c t e d  f r o m   among  t h e r m o s e t t i n g  

r e s i n s .  

3.  A  c o r r o s i o n   p r o t e c t i v e   p a i n t   a c c o r d i n g   to  c l a i m   1 ,  

w h e r e i n   s a i d   r e s i n   is   s e l e c t e d   from  among  t h e r m o p l a s t i c  

r e s i n s .  

4.  A  c o r r o s i o n   p r o t e c t i v e   p a i n t   a c c o r d i n g   to  c l a im   1 ,  

w h e r e i n   s a i d   r e s i n   is   s e l e c t e d   from  among  l a t e x   type   r e s i n s .  

5.  A  c o r r o s i o n   p r o t e c t i v e   p a i n t   a c c o r d i n g   to  c l a i m   1 ,  

w h e r e i n   s a i d   r e s i n   is   n i t r o c e l l u l o s e .  

6.  A  c o r r o s i o n   p r o t e c t i v e   p a i n t   a c c o r d i n g   to  c l a i m   2 ,  

w h e r e i n   s a i d   t h e r m o s e t t i n g   r e s i n   is  a t   l e a s t   one  r e s i n  

s e l e c t e d   from  the   g roup   c o n s i s t i n g   of  a m i n o a l k y d   r e s i n ,  

a c r y l i c   r e s i n ,   u r e t h a n e   r e s i n ,   epoxy  r e s i n ,   u rea   r e s i n   a n d  

p h e n o l i c   r e s i n .  



7.  A  c o r r o s i o n   p r o t e c t i v e   p a i n t   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n   s a i d   m o u n t a i n   l e a t h e r   is  s e l e c t e d   f r o m  

s e p i o l i t e   and  a t t a p u l g i t e .  

8.  A  c o r r o s i o n   p r o t e c t i v e   p a i n t   a c c o r d i n g   t o  
c l a i m   7,  f u r t h e r   c o m p r i s i n g   0.05  to  20  p a r t s   by  w e i g h t   o f  

c o r r o s i o n   i n h i b i t o r   per   100  p a r t s   by  w e i g h t   of  s a i d   r e s i n .  

9.  A  c o r r o s i o n   p r o t e c t i v e   p a i n t   a c c o r d i n g   t o  
c l a i m   8,  w h e r e i n   s a i d   c o r r o s i o n   i n h i b i t o r   is  one  o f  

h y d r o t a l c i t e   and  m e t a l   h y d r o x i d e .  

10.  A  c o r r o s i o n   p r o t e c t i v e   p a i n t   a c c o r d i n g   t o  
c l a i m   9,  w h e r e i n   s a i d   m e t a l   h y d r o x i d e   is  at  l e a s t   o n e  
member  s e l e c t e d   from  the   group  c o n s i s t i n g   of  c a l c i u m  

h y d r o x i d e ,   magnes ium  h y d r o x i d e ,   a luminum  h y d r o x i d e   a n d  

z inc   h y d r o x i d e .  
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